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Abstract
Healthcare simulation has been widely adopted for health professional education at all stages of training and practice and
across cognitive, procedural, communication and teamwork domains. Recent enthusiasm for in situ simulation—delivered
in the real clinical environment—cites improved transfer of knowledge and skills into real-world practice, as
well as opportunities to identify latent safety threats and other workplace-specific issues.
However, describing simulation type according to place may not be helpful. Instead, I propose the term translational
simulation as a functional term for how simulation may be connected directly with health service priorities and patient
outcomes, through interventional and diagnostic functions, independent of the location of the simulation activity.
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Background
Healthcare simulation has been widely adopted for
health professional education at all stages of training and
practice and across cognitive, procedural, communica-
tion and teamwork domains. Descriptions of simulation
type often use the device (e.g. high fidelity mannequin
simulation) or place, e.g. in situ simulation (ISS), but
these descriptors underplay the critical importance of
outcomes from simulation, e.g. individual competence,
team behaviours or patient level outcomes. In this
article, I argue for using the function of simulation as its
descriptor and offer translational simulation as an
appropriate term for describing the subset of simulation
activities that are directly focused on improving health-
care processes and outcomes.
Current descriptors for simulation can be
problematic
Gaba’s classic description of ‘dimensions’ [1] underline the
diversity of simulation modalities and applications. Com-
monly used terms like ‘ínterprofessional’, ‘high fidelity’,
‘centre based’ or ‘Rapid Cycle Deliberate Practice sim’
focus on the process by which the simulation is
conducted, through a lens of provider or participant.
These descriptors are useful in matching our process to
our aims. However, Gaba’s dimension 1—the purpose and
aims of the simulation—risks conceptual and practical
neglect if we become too focused on those processes.
The emergence of in situ simulation (ISS)—conducted
in the real clinical environment—offers an example.
There are benefits to simulation training conducted in
specialized simulation environments or centres—trained
faculty and advanced training equipment can be concen-
trated in one location, and the dedicated space allows
the participants to concentrate on the learning tasks.
Across all domains of practice, there are barriers to
transfer of the knowledge and skills acquired in the
simulation centre into real-world practice, including ad
hoc teams, unfamiliar equipment and environments,
institutional policies and procedures, health service cul-
ture and departmental tribalism [2, 3]. Simulation train-
ing conducted in situ provides opportunities to address
these barriers [4–7].
The emergence of training in the clinical environment
(and its powerful label as ‘ISS’) has led to unhelpful
debate regarding whether this approach or centre-based
simulation is superior [8], with all the attendant chal-
lenges in defining superiority, including cost and feasibil-
ity [9]. At worst, the labelling by location reduces the
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impact, as providers lose clarity about specific aims
because of the assumed general superiority of ISS.
The task of the healthcare simulation provider is to
match the modality to the purpose required. We need a
functional descriptor for those subsets of simulation
activities that are connected directly with health service
priorities and patient outcomes, through therapeutic and
diagnostic functions, and independent of the location of
the simulation activity.
This article offers support for a terminology change
and conceptual shift through examples from the litera-
ture and my own experience with in situ simulation
programs at two institutions. Drawing on language from
the biosciences context, explicit reference to transla-
tional simulation may advance the field by sharpening
the focus on patient and systems outcomes.
But isn't all simulation about improving outcomes
for patients?
The training of individuals and teams in communication,
technical skills and teamwork is necessary for improved
patient safety and outcomes, but not sufficient. Assump-
tions about how closely linked any educational activities are
with patient level outcomes should be questioned but are
hard to test. Efforts to rank healthcare simulation activities
which offer most direct outcome benefit are helpful for
directing educational and research focus [10, 11]. These
authors also suggest ‘system probing’ [11], ‘evaluation of
microsystems’ [12] and ‘implementation science’ [13] as
critical adjuncts to individual and team training and
recognize that many patient outcome level improvements
involve ‘complex service interventions’ [14].
Translational simulation activities encompass modal-
ities, locations and delivery methods that address that gap.
The translational simulation concept (Fig. 1)
Berwick’s landmark paper provides a framework for how
we improve care through system approaches [15]. In
developing the Plan Do Study Act cycle, he asks three
questions that provide a framework for how simulation
might be used for healthcare improvement.
1. What are we trying to accomplish? Healthcare simu-
lation activities often aim for too much. Improving tech-
nical skills and testing the communication systems in a
hospital are both worthy objectives, but the chances of
either being achieved decreases if we try and focus on
both.
2. How will I know if a change leads to an improve-
ment? Translational simulation can be part of the diag-
nostics in health systems—identifying issues preventing
excellent care and assessing outcomes achieved in
response to interventions.
3. What changes could we make that we think will result
in improvement? Appropriately targeted, translational
simulation offers a range of interventions for individual,
team and system level improvement, ideally embedded
within an integrated ‘translational science’ model [13].
Effective translational simulation interventions for
health service institutions
In the context of translational simulation, education and
training is directed at a specific healthcare outcome target,
not just an assumption of improved system performance
as a result of improved individual knowledge or skills.
Frequently cited examples include lowered infection
rates as a result of targeted training for central line
insertion [16], reduction in perinatal asphyxia and
neonatal hypoxic-ischaemic encephalopathy (HIE) fol-
lowing team training for obstetric emergencies [17] and
Fig. 1 Translational simulation
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survival in cardiac arrest with a rapid cycle deliberate
practice simulation approach [18]. Improved outcomes
for trauma patients, including decreased times from
patient arrival to the CT scanner and to the operating
room, have been reported following an in situ Team-
STEPPs educational intervention [19]. All of these targets
involve individual and team knowledge and skills, but also
complex, context-specific system issues. These transla-
tional simulation activities are likely to be most effective
when explicitly integrated with an institutional quality
improvement program [20].
Targeted translational simulation interventions may
also be designed to embed a specific process or proced-
ure. Examples include red blanket protocols [21] (for
rapid transfer of critically hypotensive trauma patients to
the operating theatre), massive transfusion protocols,
endotracheal intubation checklists [22], or to practice
using new equipment. The design of these simulations
will be focused on systems and processes, rather than
individual or team knowledge and skills. The simulation
participants are variables held more or less constant to
focus on the process or system. While there is still an
individual learning impact, the primary purpose of the
activity is translational.
Targeting improved team culture and professionalism
is less frequent, although often a secondary outcome of
translational simulation activities. The extent to which
improvements in this less tangible, behavioral target
contribute to improvements in performance is hard to
quantify, although rudeness has been correlated with
decreased team performance in simulations [23].
Despite the enthusiasm for in situ delivery, effective
translational simulation activities may be conducted in
traditional simulation centres if the healthcare target can
be achieved through training in that environment.
Translational simulation does not imply a place, but
rather a function. The site should be determined by the
functional task alignment [24] of environment and team
composition for the improvement target.
Diagnostic translational simulation in health
service institutions
Early in situ simulation programs focusing primarily on
educational outcomes found serendipitous benefits in
identifying problems in the environment and systems in
which the individuals or teams were training [25].
Subsequently, programs have been specifically designed
to test health service performance, such as the identifica-
tion of latent threats in trauma and in paediatric critical
care [26], or to understand weaknesses in processes such
as blood transfusion [27]. These programs commonly
reveal issues related to equipment, communication and
institutional procedures [28, 29].
Translational simulation offers diagnostic opportunities
when preparing for the opening of new departments or health
service facilities [30], allowing redesign of equipment, layout
or workflows [31] for maximal efficiency and safety. As a
complement to existing international standards for testing of
medical device design [32], translational simulation activities
are the next step in assessing the equipment’s utility with the
local human factors and institutional context.
Less well articulated is the role of translational simulation
activities, especially those conducted across departmental
interfaces, in diagnosing cultural and professionalism issues.
These issues can critically influence the delivery of safe and
effective healthcare and may be obvious to in situ simula-
tion debriefers but are not easily measured.
Assessment of individual providers’ readiness for practice,
or continuing competency, may have an important transla-
tional impact. With improvements in physical resemblance,
environmental fidelity and scenario functional task align-
ment, simulation has achieved greater acceptability for
high-stakes assessment of students and practicing pro-
viders. This is most likely to be valid (and hence linked to
patient outcomes) if closely linked to the actual tasks and
context in which performance will be required, e.g. a final
year medical student OSCE is less likely to have a transla-
tional impact than a lumbar puncture performed in simula-
tion just before it is required on a real patient [33].
How do we know if translational simulation has a
translational impact?
Improved performance is easier to measure in areas such
as procedural skills and validated teamwork scales,
which may or may not have a translational impact.
McGaghie and colleagues have led an emerging simula-
tion research theme providing guidance for measuring
outcomes at the ‘T3’ level, i.e. patient outcomes and
institutional or system level [13]. Translational simula-
tion would be viewed as a ‘complex service intervention’
within this framework and includes multifaceted evalu-
ation of quality outcomes—efficiency, effectiveness,
safety, patient centredness and equity. Formal integra-
tion of translational simulation within an institutional
quality improvement framework and governance is likely
to support disciplined measurement of outcomes.
Translational simulation research may be enhanced if it
‘joins the conversation’ [34] with quality improvement
scholars. Reporting guidelines for healthcare simulation re-
search [35] are excellent but modality-focused. Researchers
might also consider guidelines specifically designed for
quality improvement [36] and aligned publication vehicles.
A policy approach to translational simulation?
(Fig. 2)
Many described interventional and diagnostic translational
simulation activities are effective at a specific departmental
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or ‘frontline’ level, or for a specific patient journey. Consist-
ent with lessons from quality improvement, Plan Do Study
Act (PDSA) cycles are most effective the closer they are to
the clinical teams and their work.
However, translational simulation also needs to align
with organizational and health policy level priorities to
be most effective. Targets for interventional translational
simulation have to be those that matter to patients and
health services. Formal processes are needed for convey-
ing diagnostic information about healthcare processes
and system function from translational simulation activ-
ities to those who review performance at an
organizational and national level.
Translational simulation encompasses the concept of
Systems Integration—defined by the Society for Simula-
tion in Healthcare (SSH) as ‘those simulation programs
which demonstrate consistent, planned, collaborative, in-
tegrated and iterative application of simulation-based as-
sessment and teaching activities with systems
engineering and risk management principles to achieve
excellent bedside clinical care, enhanced patient safety,
and improved metrics across the healthcare system’ [37].
The SSH accreditation standards emphasize governance
structures and reporting relationships as evidence of
translational impact. For example, ‘…clear evidence of
participation by Simulation Program leadership in the
design and processes of quality management system
improvement activities at the organizational level.’ [37].
Additional file 1 provides a case study example of
interdepartmental translational simulation at Gold Coast
University hospital. Additional file 2 offers a Simulation
Report Form example, used in the case study institution.
Conclusion
The term translational simulation describes healthcare
simulation focused directly on improving patient care
and healthcare systems, through diagnosing safety and
performance issues and delivering simulation-based
intervention, irrespective of the location, modality or
content of the simulation. It offers a functional align-
ment with quality improvement activities in healthcare
institutions, while encompassing those educational inter-
ventions targeting practice behavior or patient outcomes.
Translational simulation requires close relationships with
clinical governance and quality improvement services in
healthcare institutions.
A change in terminology, with an attendant clarity
of focus, offers an exponential impact for healthcare
simulation to be used effectively as part of compre-
hensive health service improvement strategies.
Additional files
Additional file 1: Case study - Interdepartmental translational simulation
at Gold Coast University Hospital (DOCX 15 kb)
Additional file 2: Simulation report form (PDF 33 kb)
Fig. 2 Translational simulation for health policy
Brazil Advances in Simulation  (2017) 2:20 Page 4 of 5
Acknowledgements
I would like to thank Dr. Ben Symon for his assistance with the diagrams.
Funding
There is no external funding.
Availability of data and materials
N/A
Ethics approval and consent to participate
A formal ethics waiver was granted by the Gold Coast Hospital and Health
Service Human Research Ethics Committee (reference HREC/16/QGC/185) for
review and publication of the case study data.
Consent for publication
The consent for publication was included in the ethics waiver granted by
the Gold Coast Hospital and Health Service Human Research Ethics
Committee (reference HREC/16/QGC/185).
Competing interests
The author declares no competing interests.
Received: 21 July 2017 Accepted: 9 October 2017
References
1. Gaba DM. The future vision of simulation in healthcare. Simul Healthc. 2004;
13(Suppl 1):i2–i10.
2. Hewett DG, Watson BM, Gallois C, Ward M, Leggett BA. Intergroup
communication between hospital doctors: implications for quality of patient
care. Soc Sci Med. 2009;69:1732–40.
3. Timing, Tribes and STEMIs: Intensive care network. 2014. http://intensivecarenetwork.
com/brazil-victoria-timing-tribes-and-stemis/ Accessed 21 July 2017.
4. Petrosoniak A, Auerbach M, Wong AH, Hicks CM. In situ simulation in
emergency medicine: moving beyond the simulation lab. Emergency
Medicine Australasia. 2017;29(1):83–8.
5. Rosen MA, Hunt EA, Pronovost PJ, Federowicz MA, Weaver SJ. In situ
simulation in continuing education for the health care professions: a
systematic review. J Contin Educ Heal Prof. 2012;32:243–54.
6. Spurr J, Gatward J, Joshi N, Carley SD. Top 10 (+1) tips to get started with in
situ simulation in emergency and critical care departments. Emerg Med J.
2016;33:514–6.
7. Steinemann S, Berg B, Skinner A, DiTulio A, Anzelon K, Terada K, Oliver C, Ho
HC, Speck C. In situ, multidisciplinary, simulation-based teamwork training
improves early trauma care. J Surg Educ. 2011;68:472–7.
8. Sørensen JL, van der Vleuten C, Rosthøj S, Østergaard D, LeBlanc V,
Johansen M, Ekelund K, Starkopf L, Lindschou J, Gluud C, et al. Simulation-
based multiprofessional obstetric anaesthesia training conducted in situ
versus off-site leads to similar individual and team outcomes: a randomised
educational trial. BMJ Open. 2015;e008344:5. 10.1136.
9. Lois FJ, Pospiech AL, Van Dyck MJ, Kahn DA, De Kock MF. Is the “in situ”
simulation for teaching anesthesia residents a lower cost, feasible and satisfying
alternative to simulation center? A 24 months prospective observational
study in a university hospital. Acta Anaesthesiol Belg. 2014;65:61–71.
10. Issenberg SB, Ringsted C, Østergaard D, Dieckmann P. Setting a research
agenda for simulation-based healthcare education: a synthesis of the
outcome from an Utstein style meeting. Simul Healthc. 2011;6:155–67.
11. Sollid SJ, Dieckman P, Aase K, Soreide E, Ringsted C, Ostergaard D. Five topics
health care simulation can address to improve patient safety: results from a
consensus process. J Patient Saf. 2016; doi:10.1097/PTS.0000000000000254.
12. Kobayashi L, Overly FL, Fairbanks RJ, Patterson M, Kaji AH, Bruno EC,
Kirchhoff MA, Strother CG, Sucova A, Wears RL. Advanced medical
simulation applications for emergency medicine microsystems evaluation
and training. Acad Emerg Med. 2008;15(11):1058–70.
13. McGaghie WC, Issenberg SB, Cohen ER, Barsuk JH, Wayne DB. Translational
educational research: a necessity for effective health-care improvement.
Chest. 2012;142:1097–103.
14. Pawson R, Greenhalgh T, Harvey G, Walshe K. Realist review—a new
method of systematic review designed for complex policy interventions. J
Health Serv Res Policy. 2005;10(Suppl 1):21–34.
15. Berwick DM. A primer on leading the improvement of systems. BMJ. 1996;
312:619–22.
16. Barsuk JH, Cohen ER, Feinglass J, McGaghie WC, Wayne DB. Use of
simulation-based education to reduce catheter-related bloodstream
infections. Arch Intern Med. 2009;169:1420–3.
17. Draycott T, Sibanda T, Owen L, Akande V, Winter C, Reading S, Whitelaw A.
Does training in obstetric emergencies improve neonatal outcome? BJOG.
2006;113:177–82.
18. Hunt EA, Duval-Arnould JM, KL N-MM, Bradshaw JH, Diener-West M, Perretta
JS, Shilkofski NA. Pediatric resident resuscitation skills improve after “rapid
cycle deliberate practice” training. Resuscitation. 2014;85:945–51.
19. Capella J, Smith S, Philp A, Putnam T, Gilbert C, Fry W, Harvey E, Wright A,
Henderson K, Baker D, et al. Teamwork training improves the clinical care of
trauma patients. J Surg Educ. 2010;67:439–43.
20. Braddock CH 3rd, Szaflarski N, Forsey L, Abel L, Hernandez-Boussard T,
Morton J. The TRANSFORM Patient Safety Project: a microsystem approach to
improving outcomes on inpatient units. J Gen Intern Med. 2015;30:425–33.
21. Baldwin M, Brazil V. Raise the red blanket: rapid transfer to theatre for
simulated critically ill trauma patients. SimTecT 2009 Health Papers. Simtect
Health. Melbourne: Simulation Industry Association of Australia; 2009.
22. Landham HT, Wood T, Hollis S, Shepherd M: Quality improvement in
endotracheal intubation in a paediatric emergency department: checklist
development and implementation using simulation and action cards. Arch
Dis Child 2015, 100:A249-A249.
23. Riskin A, Erez A, Foulk TA, Riskin-Geuz KS, Ziv A, Sela R, Pessach-Gelblum L,
Bamberger PA: Rudeness and medical team performance. Pediatrics 2017,
139 (2). doi:10.1542/peds.2016-2305.
24. Hamstra SJ, Brydges R, Hatala R, Zendejas B, Cook DA. Reconsidering fidelity
in simulation-based training. Acad Med. 2014;89:387–92.
25. Kobayashi L, Patterson MD, Overly FL, Shapiro MJ, Williams KA, Jay GD.
Educational and research implications of portable human patient simulation
in acute care medicine. Acad Emerg Med. 2008;15:1166–74.
26. O'Leary F, McGarvey K, Christoff A, Major J, Lockie F, Chayen G, Vassiliadis J,
Wharton S. Identifying incidents of suboptimal care during paediatric
emergencies-an observational study utilising in situ and simulation centre
scenarios. Resuscitation. 2014;85:431–6.
27. Campbell DM, Poost-Foroosh L, Pavenski K, Contreras M, Alam F, Lee J,
Houston P. Simulation as a toolkit—understanding the perils of blood
transfusion in a complex health care environment. Advances in Simulation.
2016;1:32.
28. Guise JM, Mladenovic J. In situ simulation: identification of systems issues.
Semin Perinatol. 2013;37:161–5.
29. Patterson MD, Geis GL, Falcone RA, LeMaster T, Wears RL. In situ simulation:
detection of safety threats and teamwork training in a high risk emergency
department. BMJ Qual Saf. 2013;22:468–77.
30. Kobayashi L, Shapiro MJ, Sucov A, Woolard R, Boss RM, Dunbar J. Portable
advanced medical simulation for new emergency department testing and
orientation. Acad Emerg Med. 2006;13(6):691–5.
31. Geis GL, Pio B, Pendergrass TL, Moyer MR, Patterson MD. Simulation to assess the
safety of new healthcare teams and new facilities. Simul Healthc. 2011;6(3):125–33.
32. ANSI/AAMI HE75:2009 Human factors engineering—design of medical devices.
http://my.aami.org/aamiresources/previewfiles/HE75_1311_preview.pdf.
Accessed 14 Oct 2017.
33. Kessler DO, Chang TP, Auerbach M, Fein DM, Lavoie ME, Trainor J, Lee MO,
Gerard JM, Grossman D, Whitfill T, Pusic M. Screening residents for infant
lumbar puncture readiness with just-in-time simulation-based assessments.
BMJ Simulation and Technology Enhanced Learning. 2017;3:17–22.
34. Lingard L. Joining a conversation: the problem/gap/hook heuristic.
Perspectives on Medical Education. 2015;4:252–3.
35. Cheng A, Kessler D, Mackinnon R, Chang TP, Nadkarni VM, Hunt EA, Duval-
Arnould J, Lin Y, Cook DA, Pusic M, et al. Reporting guidelines for health
care simulation research: extensions to the CONSORT and STROBE
statements. Advances in Simulation. 2016;1:25.
36. Ogrinc G, Davies L, Goodman D, Batalden P, Davidoff F, Stevens D. SQUIRE 2.0
(Standards for QUality Improvement Reporting Excellence): revised publication
guidelines from a detailed consensus process. BMJ Qual Saf. 2016;25:986–92.
37. Society for Simulation in Healthcare, Committee for Accreditation of
Healthcare Simulation Programs. Systems integration—standards and
measurement criteria. 2016. http://www.ssih.org/Portals/48/Accreditation/
2016%20Standards%20and%20Docs/Systems%20Integration%20Standards
%20and%20Criteria.pdf. Accessed 21 July2017.
Brazil Advances in Simulation  (2017) 2:20 Page 5 of 5
